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@ Motor vehicle gearbox. 

v @ The invention relates to a motor vehicle gearbox with two 
concentrically mounted rinput shafts (6 t 9), each driving an 

v individual countershaft (12i15). The countershafts have gear 
wheels (16,18,41) in engagement with gearwheels (21,22,40) on 
an output shaft. The shafts are arranged in a y-configuration 
and, one ^countershaft has a disengageable gear wheel (23) in 
engagement with a * ;^a)r >^eer< 1*1 ) on 'the" second countershaft 
to reverse tne^ rotational direction* of the latter for driving in 
reverse; r Ohe ^ countershaft (12) has a "central synchronizing 
device (30), by' means* of which the countershaft, which Is 
drivingiy coupled to the temporarily non-driven input shaft, can 
be accelerated up to a rotational speed determined by the gear 
speed selected. ^ 
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Description 



Motor vehicle gearbox 



The present invention relates to a motor vehicle 
gearbox, comprising two concentrically mounted 
input shafts arranged to be driven alternately, and 5 
two countershafts driven by the input shafts, said 
countershafts having gear wheels in engagement 
with gear wheels on an output shaft, at least one of 
the gear wheels on each countershaft being rotat- 
ably mounted on its shaft and being lockable by 10 
means of engaging means to the shaft. 

Double countershafts are used on one end in 
gearboxes in which it is desired, with a given length 
of the gearbox, to obtain more gear ratios than what 
is practically possible in a conventional gearbox 15 
design with one countershaft, and on the other hand 
in so-called power shift gearboxes, i.e. gearboxes 
with double inputs, each driven by an individual 
clutch. In such gearboxes, the gear speeds are 
preselected, and shifting is effected thereafter by 20 
disengaging one clutch and engaging the other 
clutch. In both of these known types of gearboxes, 
the driving of the countershafts is arranged so that 
they are always driven simultaneously, and each 
engaging sleeve is coordinated with its own syn- 25 
chronizer, i.e. the gearbox has a synchronization for 
each gear, which affects both the dimensions and 
weight of the gearbox. 

In another gearbox type with double counter- 
shafts, which is known by e.g. GB A 2 110 324, a 30 
single Input drives at the same time two gearwheels, 
which via individual clutches on the respective 
countershaft can be locked to the shaft and 
establish a gear train between the input shaft and 
output shaft via either countershaft. Shifting is 35 
effected according to the above mentioned power 
shift pattern, synchronization being achieved with 
the aid of a central synchronizing clutch on each 
countershaft at the output end of the gearbox. The 
synchronizing devices comprise in addition to the 40 
clutches a total of six synchronizing gears, two of 
which are journalled on extra shafts. 

The purpose of the present invention is to provide 
in a gearbox of the type described by way of 
introduction and using the known principle of central 45 
synchronization, a basic design which permits more 
compact and lighter construction than what has 
been achieved previously and which opens the way 
to completely new variants each of which having 
advantages over the previously known designs and 50 
contributed together in particular to a very compact 
design of gearboxes with a large number of gear 
speeds. 

This is achieved according to the invention by 
virtue of the fact that the countershafts are coordi- 55 
nated with synchronizing means independent of said 
engaging means, by means of which synchronizing 
means the countershaft which is drivingly coupled to 
the temporarily non-driven input shaft, can be 
accelerated up to a rotational speed determined by 60 
the gear speed selected. 

Such a two-position central synchronization can 
be achieved with the aid of merely two synchronizing 



gears and with a synchronizing clutch on only one 
countershaft. The central synchronization has six 
synchronizing functions in a six-speed gearbox, 
which means reduced weight and smaller dimen- 
sions. The design according to the invention results 
in particular in very short shafts, which is advant- 
ageous with regard to torque transmission capacity 
and gear- and bearing-life. 

If the output shaft is placed in a plane spaced from 
the plane of the countershafts, i.e. the shafts are 
placed in a V-shape, the countershafts can be 
provided with a pair of gear wheels in engagement 
with each other, at least one of which is freely 
rotatably mounted on its shaft and is lockable by 
means of clutch means to the shaft to reverse the 
rotational direction of the second countershaft. In 
this way one countershaft is used for the reversing 
function as well, and it is possible thereby without an 
extra countershaft for reverse gear in a six-speed 
gearbox for example to obtain five speeds in 
reverse. 

Further features and advantages of the invention 
will be evident from the following description with 
reference to an example shown in the accompanying 
drawing, in which the figure shows a longitudinal 
section through a six-speed gearbox. 

In the figure, 1 designates an engine flywheel, 
which via a multiple disc wet clutch (generally 
designated 2) drives a gearbox 3 according to the 
invention. The clutch 2 is a double clutch of a type 
known per se and therefore need not be described 
more in detail here. The clutch unit 4 to the left in the 
figure is coupled via a sleeve element 5 to a first 
input shaft 6 in the gearbox, while the right-hand 
clutch unit 7 is coupled via a sleeve element 8 to a 
second input shaft 9 in the form of a hollow shaft 
concentrically mounted on the first shaft 6. The two 
clutch units can in a known manner be alternately 
engaged or disengaged in order to alternately drive 
the input shafts 6 and 9. The multiple disc wet clutch 
shown can be replaced by a double clutch of dry 
disc-type. 

The first input shaft 6 is provided with a gear ring 
10 in engagement with a gear wheel 11 which is 
solidly fixed to a first countershaft 12. The second 
input shaft 9 is provided with a gear ring 13 in 
engagement with a gear wheel 14 which is solidly 
fixed to a second countershaft 15. The gear ring 13 is 
larger than the ring 10, which means that the second 
countershaft 15 will rotate more rapidly than the first 
when the input shafts rotate at the same rotational 
speed. 

Countershafts 12 and 15 carry individual pairs of 
freely rotatably mounted gear wheels 16,17 and 
18,19 respectively. Gear wheel 16,18 are both in 
engagement with a gear wheel 21 solidly fixed to an 
output shaft 20. Gear wheels 17,19 are in engage- 
ment with a gear wheel 22 fixed to the output shaft. 
The shafts are arranged in V-shape to make it 
possible with an extra gearwheel 23 on countershaft 
15, which gearwheel engages the gearwheel 11 on 
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countershaft 12, to reverse the rotational direction of 
either countershaft for backing the vehicle. It is also 
possible to reverse the rotational direction of either 
countershaft by means of a gear wheel mounted on 
a separate shaft in the housing, said gear wheel 
engaging the gear rings 10 and 23. This provides a 
freer seiectior of V-shapes and gear ratios and also 
enables the shafts to be placed in the same plane. 
The gearwheels 16,17,18,19 and 23 are lockable to 
their shafts with the aid of axiaJty displaceable 
engaging sleeves 24,25 and 26. A gear wheel 40 
freely rotatable on the output shaft 20 engages gear 
teeth 41 directly cut into the countershaft 15 and it is 
lockable to the shaft 20 by means of an engaging 
sleeve 42. By cutting the gear teeth 41 directly into 
the countershaft 15 and arranging the gear wheel 40 
lockable to the output shaft, the need is eliminated 
for needle bearings on the countershaft gear wheel, 
so that it can be made with a very small diameter, 
which in turn makes a large gear ratio possible from 
the countershaft to the output shaft. With the aid of 
an engaging sleeve 27, the input shaft 6 and the 
output shaft 20 can be locked together for direct 
drive. AH of these engaging means lack individual 
conventional synchronizing devices. 

Instead, according to the invention the first 
countershaft 12 is coordinated with a centraJ 
synchronizing device generally designated 30. This 
comprises a pair of gear wheels 32,33 freely 
rotatably mc.wnted on an extension 31 of the . 
countershaft 12, and an intermediate clutch disc 34 
which is joined to a sleeve 35 provided with axiai 
grooves. Axial splines 36 on the shaft portion 31 
engage in the grooves in the sleeve 35 so that the 
sleeve and the disc 34 are axially displaceable but 
non-rotatable relative to the shaft 12. The sleeve 35 
is connected to shift-controlling operating means 
(not shown in more detail here), e.g. a pneumatical 
hydraulic operating cylinder. The synchronizing gear 
wheels 32,33 are provided on their sides facing the ^ 
disc 34 with frictional surfaces 37,38. The left-hand 
gear wheel 32 engages a gear ring 39 on the second 
input shaft 9. The gear ring 39 can have the same 
number of teeth as the gear ring 10 on the first input 
shaft, but in order to prevent blocking when shifting, 
the gear rings 10 and 39 are preferably made with 
teeth differing in number by one or two, for example. 
The right-hand synchronizing gear wheel 33 en- 
gages the gear ring 13 on the second input shaft and 
here there is preferably a difference of one or two 
teeth between the synchronizing gear wheel 33 and 
the driven gear wheel 14 on the second counter- 
shaft. 

In the figure, the gearbox is shown in a neutral 
position with both clutch units 4 and 7 disengaged. 
The first gear speed can be engaged by sliding the 
engaging sleeve 42 to the right, whereupon the gear 
wheel 40 is locked to the output shaft 20. Thereafter 
clutch unit 7 is engaged while clutch unit 4 remains 
disengaged. When driving in the first gear speed, the 
countershaft 12 remains stationary or substantially 
stationary. When the second gear speed is to be 
engaged, which is done by locking the gear wheel 16 
to the countershaft 12 with the aid of engaging 
sleeve 24, the shaft 12 must be accelerated up to a 



rotational speed which is lower than that of .the shaft 
15. This is done by synchronizing the clutch disc 34 
of the synchronizing device 30 to the left against the 
gear wheel 32, which is thus locked to the shaft 12. 

5 After the process described, which can be called 
presynchronization and which involves preselection 
of the second gear speed whlle^ driving in the first 
gear \ speed , the. \ actual shifting >: , is effected by 
disengaging clutch unit 7 and engaging clutch unit 4. 

10 Pres^chrpnizationta)bcounts for appro^rnately half 
I of the s^chronizatiqn work "and . since, Jft occurs 
during normal 3rM^ relatively slowly 

which: Vis Van -advantage' when^dimensiaiing, the 
components.^ '.,. T T .>, - , , , „- 

15 -When preselecting .the . third [ gear speed, which is 
done by lpcking'the. : gear wheel >18 to countershaft 
15, the. shaft >1 x ^ to the 

, same rpJational^spe«ed - as. shaft, 12, since 4he gear 
wheel AB rotates at the n same speed, as gear wheel 

20 16; This ? is done by ^ 34 to 

the right against the. gMi^v^^^^toh is then 
locked Aojhe'sh^ shaft 15 via the 

.gear ring 13 and theTgear^wheel jl \4. By, seeing to It as 
incite case r ^ gear 

25 Vheel 18 have '^proxTn^te^^^s^e^sgeed, the 
-:^engagjng.,slee^ 

& . mentjWit^ that 
engaging, tee^ comejrto such.Xpo£ftion that 
-•xf'Shpng -ils^;bjodked 0 rtswrto-nrn vfhTKjqrnst 
30 :;Wh the 
countershaft 12 Is^ajcceleratedj^a ^essentially the 
. rqtatipnai speed [ of the gear wheey 7J^eI a rotational 
speed wriich J& jogrer than that of th^jcountershaft 
15. This is donelby.the synchronizing being 
35 ^m^ the 
; ^s^chronlzing ^Q9^Y'!S^^y^S^SSh^ yB actual 
, ,,,, shjffing^is 7 and 

engagingi£lut^ to the 

u ^ fifth and sixth gear speed |s dpneJn a corresponding 
40 ^ manner 'by ^ ^a.s^chronizing 
gear \^ee'ls73^^ 
- * «w iForx!^ 23 is 

locked ^^jtheial^ Depend- 
ing on .which Qf ffie clutcK^ the 
45 rotational, direction T.of either countershaft 12 or 
countershaft 15 can be reversed, ,and f a total of five 
reverse gears are c obtaJned by locking one of gear 
wheats 16,17 *19^1^40. '^direct couprtrig by means 
of engaging sfeeve27, a sixth reverse gear can be 
50 obtained. 

Instead of the mechanic central synchronization 
described here, it is possible within. the ; scope of the 
invention to have a^ elertronjc variation, e.g. one In 
which the* Intermediate ^riafts are coupled to 
55 individual electrip. ; mc4ors , which are^controlled by a 
microcomputer" ^.whlcfy selects incorrect rotational 
speed for each courrtere^ prese- 
lection. Such a variant prpyides greater freedom in 
'selecting the ^ Jncremehts between thajgear speeds 
60 but on the other hand is somewhat "more compli- 
cated and less reliable, ^urmermore" K is possible to 
use the free clutch and give it a short engagement to 
provide the free countershaft with a suitable speed. 
The invention can of course also be used in 
65 gearboxes with more or fewer gear speeds than that 
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Claims 



1. Motor vehicle gearbox, comprising two 
concentrically mounted input shafts, arranged 
to be driven alternately, and two countershafts 
driven by the input shafts, said countershafts 10 
having gear wheels in engagement with gear 
wheels on an output shaft, at least one of the 

gear wheels on each countershaft being rotat- 
ably mounted on its shaft and being lockable by 
means of engaging means to the shaft, and the 15 
input shafts being in driving engagement with 
individual countershafts, characterized in that 
the countershafts (12,15) are coordinated with 
synchronizing means (30) independent of said 
engaging means (24,25.26,27,42), by means of 20 
which synchronizing means the countershaft, 
which is drivingly coupled to the temporarily 
non-driven input shaft (6,9), can be accelerated 
up to a rotational speed determined by the gear 
speed selected. 25 

2. Gearbox according to Claim 1, charac- 
terized in that the synchronizing means (30) are 
arranged to adapt the rotational speed of the 
temporarily non-driven countershaft to approxi- 
mately that of the gear wheel to be engaged. 30 

3. Gearbox according to Claim 2. charac- 
terized in that the synchronizing means (30) 
comprise a pair of gear wheels (32,33) rotatably 
mounted on one countershaft, and friction 
means (34) by means of which one of said gear 35 
wheels can be locked to the shaft (12) and that 

the gear wheels are in driving engagement with 
gear rings (13,39) on one input shaft. 

4. Gearbox according to Claim 3, charac- 
terized in that the gear wheels (32,33) serving 40 
as synchronizing means have opposing fric- 
tional surfaces (37,38) and that an intermediate 
friction plate (34) is axiaily displaceably but 
non-rotatabiy joined to the countershaft (12) 

and is connected to operating means controll- 45 
ing shifting. 

5. Gearbox according to any one of Claims 
1-4, characterized in that the output shaft (20) 
has gear wheels (21,22) which engage with 
equally large gear wheels (16 f 18;17,19) on the 50 
two countershafts (12,15). 

6. Gearbox according to any one of Claims 
1-5, characterized in that the output shaft (20) 
lies in a plane spaced from the plane of the 
countershafts (12,15) and that the counter- 55 
shafts have a pair of gear wheels (11,23) 
engaging each other, of which at least one (23) 

is freely rotatably mounted on its shaft (15) and 
is lockable by means of engaging means (26) to 
the shaft (15) to reverse the rotational direction 60 
of the second countershaft (12). 
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